Introduction
Intracranial schwannomas not associated with cranial nerves account for less than 1% of surgically treated schwannomas of the central and peripheral nervous system and however, the optic and olfactory nerve does not have Schwann cell layer and therefore schwannoma theoretically cannot develop in these nerves. [1] [2] [3] [4] Olfactory groove schwannoma is an exceedingly rare disease, and only 46 cases have been reported worldwide till 2014. 5 Focusing on intracranial cystic neurogenic tumors, these lesions have a distinct clinicobiological behavior constituting an uncommon subset of intracranial tumors. The presence of fluid-fluid levels within these lesions confirms the cystic nature of the neoplasm. 6 Cystic cranial nerve schwannomas are exceptionally uncommon excluding acoustic schwannomas. Cystic schwannomas can occur in the cerebellopontine angle, skull base, tentorium, and brain stem. We briefly illustrate the pathogenesis of these cystic schwannomas with focus on management of these lesions in the anterior, middle, and posterior cranial fossa.
Case Report
A 35-year-old woman presented with a history of progressive headache since 1 year suggestive of raised intracranial pressure. Neurological examination revealed no abnormality. Olfaction was preserved. Magnetic resonance imaging (MRI) revealed a large extraaxial predominantly cystic lesion with solid component, measuring 8.8 Â 7.4 Â 5.8 cm in the anterior cranial fossa. The lesion was extending anteroinferiorly through the cribriform plate area into the left ethmoid sinuses. Posteriorosuperiorly lesion was extending up to corpus callosum with a displacement of distal anterior cerebral arteries. Posterioroinferiorly lesion was extending along the anterior cranial fossa floor beyond the planum sphenoidale and posterior clinoids into the region of the third ventricle. Both frontal lobes were pushed laterally and compressed (►Fig. 1 A-D). She underwent bifrontal craniotomy and total excision of the tumor. The tumor was grayish, well-defined and contained multiple cysts filled with
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Abstract
Intracranial schwannomas are slow-growing benign nerve sheath tumors arising from the vestibular portion of the VIIIth cranial nerve and less commonly from Vth, VIIth, and lower cranial nerves. However, as optic nerve and olfactory nerve do not contain Schwann cell layer, occurrence of schwannoma is questionable in these cranial nerves. Schwannomas are usually large solid lesions, only relatively small percentage exhibit calcification, and cystic patterns with intracystic fluid levels. In this short illustration, we try to review the possible pathogenesis and management paradigm of these cystic intracranial schwannomas depending upon their location with a report of cystic olfactory groove schwannoma in a 35-year-old female patient.
xanthochromic fluid. The intervening tissue was grayish, containing thin blood vessels. The tumor was extending into the left nasal cavity (ethmoids) destroying the cribriform plate on the left side. The ipsilateral olfactory bulb could not be identified. The defect in the left cribriform plate areas was repaired with a split thickness calvarial graft and a pericranial patch to prevent cerebrospinal fluid rhinorrhea. However, the contralateral cribriform plate appeared to be intact. The histopathology revealed features suggestive of schwannoma with xanthomatous change (►Fig. 2). Postoperatively patient recovered well with preserved olfaction. Postoperative computed tomography (CT) of the brain showed complete excision of lesion and reconstruction of anterior cranial fossa with calvarial graft in place (►Fig. 1E, F).
Discussion
Intracranial schwannomas constitute approximately 6 to 8% of all intracranial tumors and usually arise from the Schwann cell layer of the vestibular branch of eighth nerve or, less commonly from the Vth, VIIth, and lower cranial nerves.
1,4,7-10 Focusing on intracranial cystic neurogenic tumors, these tumors are uncommon subset with distinct clinicobiological behavior. The presence of fluid-filled levels within the tumors is rare, but confirms the cystic nature of the neoplasm. Thinking in terms of incidence cystic cranial nerve schwannomas are exceptionally uncommon excluding the acoustic schwannomas. 11 Schwannomas are usually solid lesion, but cystic consistency attributes to confluence of mucinous areas or microcyst areas in Antoni B tissue of the schwannoma. Vascular abnormalities leading on to hemorrhagic degeneration or necrosis may cause the formation of tiny cysts but not large ones.
12
In addition, fluid-fluid levels in intracranial schwannomas are exceptionally rare. Fluid levels in cystic schwannomas can be caused by collection of liquefactive necrotic materials or by hemorrhage from hypervascular schwannomas.
6,13,14 Finally, cyst with fluid component rapidly expands compressing the surrounding structure leading to rapid neurological deterioration .In our case of olfactory groove schwannoma origin may be either from the olfactory bulb and nerve or an intracranial peripheral nerve or meningeal branches of the trigeminal nerve. Schwann cell sheath is seen in fila olfactoria approximately 0.5 mm beyond the olfactory bulb which gives rise to schwannoma. The clinical manifestations may possibly arise from raised intracranial pressure or secondary to mechanical stretch or some sort of retrograde degeneration or demyelination.
3,9,16
Awareness of potential development into partial or large cystic schwannoma is of prime importance for both differential diagnosis and surgical planning. MRI is a valuable tool and reveals morphology of the lesion; CT delineates bony anatomy and its relation to the lesion which helps in tailoring the approach. Delineation of cystic areas in schwannoma is of great value for the operating surgeon preoperatively as fluid-filled cyst can be approached first with drainage of cystic component which facilitates the subsequent removal of solid portion of tumor. Dividing the location into anterior, middle, and posterior cranial fossa surgical approach should be tailored to each specifically. Surgery remains the main therapeutic modality and due to the benign nature of the tumor, complete excision is associated with a cure.
Apart from attempt of total excision, the approach needs to be tailored in a fashion so as to preserve the olfaction at least on opposite side in anterior cranial fossa (ACF) schwannomas. The loss of olfaction has a significant psychological impact apart from the loss of a special sense, making its preservation important. In ACF lesions extended bifrontal approach has the benefit of good exposure with minimal brain retraction and avoids ligation and division of superior sagittal sinus. or near-total removal in greater than 70% of the patients.
19
Cerebrospinal fluid rhinorrhea and associated central nervous system infections are the most common complications of the surgery. Use of lumbar drain may be beneficial in some cases.
Conclusion
Olfactory groove schwannomas are extremely rare tumors, occurring less frequently than any other intracranial nerve schwannoma. Schwannomas should be considered as differential diagnosis when a cystic component is seen on imaging. Rapid clinical deterioration due to compression of vital structures around the tumor caused by cystic nature of lesion prompts the need of urgent surgical decompression. The surgical approaches should be individualized, tailored, and fashioned based location of these tumors. 
